The clinical course and prognosis of 282 cases of acute post-traumatic coma have been studied. Death occurred in 140 cases (49%o), and, of survivors, about two-thirds achieved complete social reintegration, while one-third were partially reintegrated or not at all. The quality of survival did not depend only on the nature of the physical sequelae, but also on other factors, particularly social ones. With regard to early prognosis, the authors believe it is possible to predict the final outcome of the patient by using the indices of age, level of coma, and the nature of the intracranial lesions.
A state of acute post-traumatic coma will follow one of the four following courses: (1) death; (2) recovery of consciousness with complete social reintegration; (3) recovery of consciousness without social reintegration or with partial reintegration; (4) prolonged coma (which may, in turn, move in the directions indicated in (1), (2), and (3). It would be extremely useful to establish the frequency with which these four possibilities occur, but studies on this subject are rare and contradictory. Carlsson et al. (1968) studying a group of 496 cases of acute post-traumatic coma without surgically treatable lesions lasting more than 12 hours, observed that death ensued in 34.5%. of the cases, complete mental recovery in 53.5%., dementia in 11.5%, and prolonged coma in 1/. Heiskanen and Sipponen (1970) , in a study of 204 cases of post-traumatic coma lasting over 24 hours, reported a 50% incidence of death, 28.5% recovery, and 21.5% permanent invalidity. Vigouroux et al. (1972) , working with a population of adults with 'serious cranial trauma', reported the following statistics: death in 45.6% of the cases, survival without sequelae or with slight sequelae in 44%o, and survival with serious sequelae in 10.3%.
The need for data which would enable us to predict the final outcome of a post-traumatic (Accepted 9 August 1974.) 149 coma, even in the earliest phases, is of the utmost practical importance.
The most commonly used parameters in this problem are: (1) age; (2) duration and depth of coma; (3) the nature of the intracranial lesions; (4) associated extracranial lesions and complications; and (5) electroencephalographic (EEG) findings obtained by either short or long (up to 24 hours) recordings (Gentile et al., 1967; Bergamasco et al., 1968; Bricolo et al., 1968 Bricolo et al., , 1972 Carlsson et al., 1968; Goutelle and Mouret, 1970; Gutterman and Shenkin, 1970; Heiskanen and Sipponen, 1970; Vapalahti and Troupp, 1971; Vigouroux et al., 1972) .
The heterogeneity of the populations in these studies and the diversity of aims (attempts to predict survival only or quality of survival) are not conducive to precise evaluation of the reliability of the prognostic indices. The present study has two objectives: (1) to determine the frequency of the different clinical courses of acute post-traumatic coma; (2) to establish the prognostic value, in quantitative terms, of indices found in the earliest stages of the disease.
METHODS
Patients were considered as 'comatose' if upon admission they were in a state of unresponsiveness from which no stimulus could arouse them, or if only repeated and energetic stimuli could cause arousal. In this second case, during the brief periods of provoked wakefulness patients were unable to answer questions verbally, but in some instances were able to obey simple orders. If they were not stimulated, they returned rapidly to their condition of unresponsiveness.
As one can see from these diagnostic criteria, our classification includes both patients who were strictly comatose (unarousable unresponsiveness) and patients who were stuporose (arousable unresponsiveness) (according to the classification of Plum and Posner, 1972) .
We felt justified in including under the same heading two types of pathological alteration of consciousness, both because they have the same pathogenesis and also because they can often change from one to the other.
In a case evolving toward awakening, the end of the coma was considered to be the time when the patient became able to answer questions verbally, even if not always correctly. A similar criterion was also used by Carlsson et al. (1968) .
The subjects of our study were We used the following prognostic signs to attempt to foresee the three clinical courses and death: (1) the patient's age; (2) depth of coma on admission to the hospital (according to the classification proposed by Plum and Posner, 1972) ; (3) (Table 2) .
Quality of survival The relationship between the quality of survival and the physical sequelae (neurological and extraneurological) is presented in Table 3 . strates that age very clearly influences the clinical course with regard to both mortality rate and quality of survival. The age of 20 years is the positive limit for complete recovery, since under this age the percentage of subjects who recover is substantially higher than that of the general average. The age of 40 years represents the positive limit for survival alone as under this age the death rate is below that of the general average. After age 60 years the probability of dying is clearly greater than that of surviving: indeed, 68% of the subjects in this category died.
Prognostic value of level of coma The relationship between the level of coma and the clinical course is indicated in Table 5 . It may be seen that the more caudal the level of the injury responsible for the coma, the more malignant the clinical course will be. In diencephalic and uncal syndromes the probability of recovery is above average. In mesencephalic syndrome the Prognostic value of association of three parameters: age, level of coma, and nature of intracranial lesions To increase the prognostic value of these three parameters, we have correlated the final outcome of the coma with the association of the various factors. For this purpose each parameter was subdivided into two sections, one with a favourable ('positive') prognostic value and the other unfavourable ('negative'). We considered an age under 40 years as positive and over 40 years as negative. Regarding level of coma, we considered diencephalic and uncal syndromes as positive and the other three as negative. With regard to the nature of the lesions, we gave the absence of surgically treatable lesions a positive value and their presence a negative one (with cases of chronic subdural haematoma excluded). In this way, the population is divided into eight prognostic categories as shown in Tables 8 and 9 . It may be deduced from Table 8 that the patients in categories characterized by the presence of diencephalic or uncal syndromes usually have a favourable prognosis if they are not over 40 years old and suffering from surgical lesions. In the latter case there is only a 15X0 chance of complete recovery and the mortality rate is 634.. Table 9 demonstrates that patients with mesencephalic or bulbopontine syndromes or coma depasse almost always have a bad prognosis. Only patients with a mesencephalic syndrome under 40 years of age have some chance of recovering.
DISCUSSION
Acute post-traumatic coma led to death in About one-half of the cases survive the coma and regain consciousness. Of these, about twothirds achieve complete social reintegration, while about one-third do not return to society or are only partially reintegrated.
The quality of survival does not depend directly on the presence or nature of the physical sequelae, as subjects with severe sequelae may be well integrated in society while others without sequelae do not achieve any degree of reintegration.
A similar observation was made by Cohadon et al. (1972) in a study of 190 subjects who had survived traumatic coma and were placed in a rehabilitation centre. In the opinion of these authors a direct correlation between the quality of the recovery and the nature of the sequelae exists only in the presence of very severe sequelae, which involved only one-fifth of their patients. These findings indicate that the process of resocialization is conditioned not only by the sequelae, but also by other factors, especially those of a psychosocial nature. This confirms once again the multidisciplinary dimension of the problem of traumatic coma; just as these patients need the active efforts of the emergency team during the acute phase, so during the regression phase and after regaining consciousness, they need a full rehabilitation team, in particular psychosocial workers.
EARLY PROGNOSIS The results of our research demonstrate that it is possible to arrive at a prognostic opinion even in the earliest phases of the coma by using the indices of age, level of coma, and the nature of the intracranial lesions. These results may be summarized as follows:
1. The lower the age and the more rostral the level of the lesion responsible for the coma, the more favourable is the prognosis with regard to both the death rate and the quality of survival. These observations are in agreement with those of numerous other authors (Gentile et al., 1967; Carlsson et al., 1968; Goutelle and Mouret, 1970; Heiskanen and Sipponen, 1970; Vapalahti and Troupp, 1971; Vigouroux et al., 1972) .
Surgically treatable lesions involve a less favourable prognosis than non-surgically treatable ones, with the exception of chronic subdural haematoma.
2. Complete recovery is possible only for patients with diencephalic or uncal syndromes, whatever their age, and for those with mesencephalic syndrome who are under 40 years of age.
3. In our group of patients, all those over 40 years old with mesencephalic syndrome and all those with bulbopontine syndrome or coma depasse (whatever the age) had unsatisfactory, and almost always fatal outcomes.
These conclusions should not be construed as licence to refrain from giving therapy to the patients for whom a bad outcome is likely, but they should rather stimulate an intensification of our effort to prevent the coma from reaching the point of no return. Since the lesion in the brainstem responsible for mesencephalic and bulbopontine syndromes is rarely a direct consequence of the trauma but more often secondary to transtentorial herniation (Plum and Posner, 1972) , every effort should be directed at preventing this complication.
